AERONAUTICAL CHARTING FORUM
Instrument Procedures Group
Meeting 14-02 — October 28, 2014

RECOMMENDATION DOCUMENT
FAA Control # 14-02-318

Subject: Charting LNAV Engagement Altitudes

Background/Discussion: As NEXTGEN progresses at an increased pace with the
Optimization of Airspace and Procedures in the Metroplex (OAPM) implementations
across the country, industry is seeing an unprecedented increase in the use of RNAV
SIDs at busy airports. Additionally, ATC has begun using the new “Climb Via” clearance
phraseology on these SIDs. This combination has highlighted a whole new set of issues
for aircrews and ATC alike, in particular, charting issues that cause confusion in the
cockpit. Recent discussions have spotlighted an inconsistency in the charting of LNAV
Engagement Altitudes on SIDs. Issues in particular include:

1. Discrepancy of when LNAV engagement altitudes are presented on the plan view
of both AeroNav Products and Jeppesen charts.

2. Inconsistency of how the chart planview designates a crossing altitude between
charts at different airports of same manufacturer (i.e. AeroNav Products)

3. Inconsistency of how the chart planview designates an engagement altitude
between manufacturers (AeroNav versus Jepp).

Examples will be provided as it is the best way to see the breadth of the problem, but in
general some SIDs have them and some do not. In most cases they only contribute to
chart clutter and no useful purpose (see attached charts). Additionally, they may be
charted as “usable altitudes” such as “1800” or may show up as “less usable altitudes”
such as “1861”. It is possible that they are charted as “at”, “at or below”, or “at or
above”, but really serve no purpose other than to anchor the RNAV leg type. Also, Jepp
has added a “climb to” on the planview (consistent with AeroNav products text) that may

be confusing pilots that think it is an altitude restriction.

These inconsistencies have been showing up as ASRS/ASAP reports, complaints, and
pilot deviations. Of the most recent errors, crews were leveling at the LNAV
engagement altitude on new KOKC SIDs that are 500 ft. above the ground (a
contributing factor could be that “Climb Via SID” clearance was issued instead of “Climb
and Maintain”- the SID has no published constraints other than the LNAV engagement
altitude.). Additionally, it has been shown that pilot knowledge of “LNAV engagement
altitudes” is very low. In many cases, the designation is just ignored, producing an
industry wide illusion of understanding. In fact, there appears to be very little published
on the topic and the name alone is a misconception since a true “LNAV engagement
altitude” varies by aircraft type and is designated by the manufacturer and certified by
flight standards processes. There are also discussions occurring as to whether or not
these LNAV engagement altitudes are “altitude constraints” at all and how they should
be treated by ATC.



Some attached example procedures are:
KBNA(DANLS2), KLAX (HOLTZ9), KLGA (JUTESZ2), and KOKC(MUDDE1)
Additional examples can be found at:

KCLT (all SIDs), KDFW (AKUNAS5), KIAH (MMUGS1), KBWI (TERPZ3),
KABQ(ADYOS2), and KLAS(COWBY5)

Recommendations:

Brief research of Order 8260.46, Departure Procedure Program, and Order 8260.58, US
Standard for PBN Instrument Procedure Design, has not shown much insight regarding
the requirements of the altitude. The only reference discovered is a requirement that
“‘LNAV engagement Altitude be at least 500 ft. above the ground.”

1. FAA clearly define criteria requirements for the LNAV engagement altitude (or its
appropriate designation).

2. Determine the need for charting and standards necessary that will prevent
confusing interpretations.

3. The AIM, PCG and Instrument Procedures Handbook should be updated to
incorporate the appropriate guidance necessary related to the LNAV
engagement altitude.

Comments:

Submitted by: Lev Prichard (APA) and Brian Townsend (AA)
Organization: Allied Pilots Association/American Airlines
Phone: 817-302-2150

FAX:

E-mail: Iprichard@alliedpilots.org; townsendbd@gmail.com
Date: 80CT14
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IDARMLSZ.DAMLS]  Tams BL-202 [FA)
MASHVILLE [MTL (RN A

DANLS TWO DEPARTURE (RNAY) MASHMILLE. TEMMESSEE
W - :
DEPARTURE ROUTE DESCRIFTEON
TAKEOFF RWYS 2L/ C/R: Climb heading 021 or cssigned ATC heading, thence. .
TAKEOFF RWY 13: Climb heading 138" or ausigned ATC heading, thence...,
TAKEOFF RWYS 200/C/R: Climb heading 2017 or assigned ATC heading, thence. ..
TAKEOFF RWY 31: (limb heading 314" or assigned ATC heading, thence.....
.....Expect radar vectors to BGDOY, then on trock 2597 o DARNLS. Majntain 4000,
Expect clecrance to filed aliitude within five |5) minutes aber departure.
SPEER TRAMSITICHN [DAMLS2. SPKER):
TAREQFF QBSTACLE MOTES:
,m Rwy 2L Trees beginaing 203" fram DER, 289 right of centerline, up 1o 807 AGL/STE" MEL
Z Rwy 13 Blost fence ohesredian |igﬂr 335 fram DEE, &4° |eh of -:\unlnrli'lu, &' AGLSSS MSL,
@ Trees baginaing 2852 from DER, 28° right of centarling, up 1o 607 AGL/6RS" MIL
ﬁ Fole 3741 from DER, 724 right of cenlerlina, 407 AGL/ 685" M5L
Rw:,.' JO0: Trees I:IEE|F1|FE HARY fram DEE, %34 right af |:u'1'nr||n|:, up ho &0° AGL/AZT MSL
§ Rwy Z0L: Trees beginning 18447 frem DER, 720 ||:|E of conterling, up he A7 AGLAGIF MEL
; Ry 20R: Flc.iz_amla 129E° from DER, 777 right of centarline, 377 AGL/4346° MEL
- Bullding 2183° frem DER, 10837 right of camesling, $1° AGL/SBO" MSL,
o |  Rwy31: Ground 2 From DER, 498° |oét of canterline, 541° MSI
8! LG obstruction light 3037 from DER, an canterline, 43° AGL/547° MEL
B Blost ferce abatrection light 3B2° frem DER, 507 lelt of cenierline, 30
2 AGLFSAT MEL
Traes baginaing 789 from DER, 3317 right of centarling, up 1o 607 AGLAG0 MEL
Fole 1012 from DER, £2%° left of centerline, 27" AGL/S7E MEL
Tronsmission fowes 1882 from DER, 219" right of canferline, 817 AGLAS107 MEL,
Pole 2037 from DER, 427 right of conterline, 47" AGL/5PA" M5
Tronsmission kowes 37787 From DER, 83" |l of cenlerline, ¥1° AGL/E30" M5L
MAZHVILE, TEMSESSEE

(DANLS2 DANLS) 108

Attachment 1 (continued)
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4.
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[HGLTIQHDLTH frase LS AMGELES |HTI Y
HOLTZ NINE DEPARTURE [RNAV) 50 pray e L pet)

v CEFARTURE ROUTE DESCRIPTION

TAKE-OFF RUMWAY 248 Climb heading 24%* 1 420, then direct 1o cross FABRA at or
baleres 3000, then via 2517 track fo eross EMMEY of ar balow 5000, then via denjcted route
o BOLTZ, Thenee. ..

TAKECFF BUMWAY 241:  Climb heading 249 to 620, then direct to cross DLREY at o
below 3000, then via 254" track fo cross EMMEY of ar below 5000, ther vio depicted route
fo HOLTZ, Thence....

TAKE=OFF RUMWAY 25R- Climb heoding 24%° to 420, fren direct o cross DOCKR of or
below 3000, than vio 218 Irack 1o cross WEILR of or belew 5000, then vio denjcled
route to HOLTZ, Thence,,

TAKE-QFF RUMWAY 251 Climb heading 249° to 420, then direct fo cross HIFR ot or
palow 3000, then via 219" track to cross ADORE at or below 5000, then via depiced
route to HOLTZ, Thence....

vies THERMAL TRAMSITEOM, Expect further clearance o filed altibude tree minues
'Elr'har Caparum,

THERMAL TRAMSITION [HOLTZP TRM]

FLOZ LOO G & FIOZ &35 8L E-MS

HOLTZ N|NE DEPARTURE (RMAY) LGS ANGEES NI (LATD
[HOLTZS HOLTZ) orisa :

Attachment 3 (continued)
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KLAX/LAX

JERPESEN

LOS ANGELES CALIF
(10-30) EIETNTTS ;

go0o’

WEIIE

At or be|ow —
g000°

0952,

PEVEE

This SID requires tak=-off minimums

Awys 6L/R, TL/R: Mot authorized by ATG.
Awys 24L/A, 25L/A: Standard {or lowear than

standard, if authorized) with minimum climb of
500" per MM to 620"

At or o
£000¢

(for standard minimums refer o airgort chart):

LOS ANGELES INTL 14 DEC 07 | RNAV SID |
Tranz level: FL1802  Trans alt: 1B00D° e
1. DME/DME/IRU, or GPS required. 4 __DN
. 2. RADAR required. 3. RNAY 1. e
FOCAL Depariurs (%) Apt Elay 4. For non-GP3 equipped aircraft departing _ A"
124.3 |26| Awysc 25L.'Fr. SLI must be operaticnal. -I--I-IZIIZI'\*A--F " |
5. Rwys 24L/R departures EXPECT RADAR \ / 2700
vectors to PEVEE prior fo MAANG. \é _./
HOLTZ NINE RNAV DEPARTURE (HOLTZ9.HOLTZ) T o
ENNEY FARRA At
At or bel
At or below Sﬁﬂﬁfow 620°

At or below
3000° Direct distance from Los Angeles Intl
Rwy T4L) to: DLREY F MM
Rwy T4R) to: FAERA 3 MM
Rwy I5L) to: HIIFR 2 MM

Rwy 25R) to: DOCKRE 2 MM
below !

H

g

HOT TO SCALE

THERMAL

25 10000

HOLTZ THERMAL

__,r‘,.}} [Il'..?ﬁ - (HOLTZ2.TEM)
0%

DER. 508" AIGHT of centerline. 10" AGL/116"
MSL. Light pole 296" from DER. 321° RIGHT

Fwy 24L: Bush 957" from DER, 801" LEFT of
centerline, 29" AGL/ 148" M3L. Light pole 273"
from DER, 547" LEFT of centerline. 12" AGL/

of centerline, 10° AGL/118" MSL. Antenna
on pole 1358° from DER, 2B7' RIGHT of
centerline, 25" AGL/ 144" MSL. Bucsh 240" from

— - - of centerline, B* AGL/116" MSL.

Gnd sgeed-KT [ 75 | 100 | 130 | 200 [ 250 | 300 Awy 24R: Obstacle lighting on glidezlope 213

500° per NM_ | 625 | 833 [1250 [1667 |2083|2500 flf;;":‘ rEEE- 400" LEFT of centerline, 34" AGL/
oL

OBSTACLE

120" MSL. Light pole 301" from DER. 425" LEFT

Rwy 25L: Pole 23668 from DER, 765" LEFT of
centerline, 55" AGL/184° MSL. T-L tower 2ZB00"
from DER. 993" LEFT of centerline, 82" AGLS
182" MEL. Trancmicsion tower 2856° from DER.
927" LEFT of centerline, 82" AGL/192" M3L.
Tree 2379 from DER., 778" LEFT of centerline,
79" AGLAST M5L. Bush 134" from DER, 397
LEFT of centerline, 5" AGL/123" MSL.

RWY

INITIAL CLIMB

Glimb via 249° heading to

24aL wia depicted rout= to HOLTZ.

620°. then direct to DLREY,

then via 2547 track to ENNEY, then

Glimb via 249" heading to

620°. then direct to FABRA.

then via depicted rouie fo HOLTZ.

24R then via 2517 track to ENMNEY. then
wia depicted rout= to HOLTZ.

a5l Glimb via 249° heading to 620, then direct to HIIPR. then via 219° track to ADORE. then
via depicted route to HOLTZ.

sER Glimb via 249° heading to 820" then direct to DOGCKR. then via 218° frack to WEILR,

ROUTING

deparfure.

Via THERMAL trancition. EXPEGT further clearance to filed altitude three minutes after

CHANGES: Rwy 23R initial climk, obstaclas, renumbered.

() JEPPESEN SAMDERSOM, IMIC., 2003, 2007. ALL RIGHTS FESERVED.
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[MUDDE 1 MUDDE] 14205 51301 [FAA] 1
MUDDE ONE DEPARTURE (RMAY) WilL ﬁfﬁmﬁﬁﬁgﬂj

ATE 12585

\:k. -u;j,,\~ l:l:_g1 n%
0

'-Eraf“ “Co GMD CON

171.% 484

ROGERS TCWER

119,35 24545

CKE CITY GEP €O

124.6 2468

TAKEDFF QRSTACLE NOTES:
Rwy 501 Past 48° from DER, APS [eft of corearling,
B AL TR ML
Fwy 36 Ohstrocien light on windsock 674" from DER,
152 laft of cerdering, 25° AGLI1 295 BASL

TAKEDFF MIMIMLIME:
By 13, 7R, 18, 31, 331/8, 34
Stondord with minimum cdimb af 5007 per MM o 1800

HNOTE: RADAR requinec
MICTE: DMAE/DME /AL or GRS required
MOTE: BHaY 1

FIE LDOaLSlFOE S35 Bl 108

OIFED SOTE: Chor nat io swale

v DEPARTURE ROUTE DESCRIPTION

TAKEOFE BWY 13: Climb heading 1307 to 1 800, then right turn heading 175% or as
assignad by ATC, ex rodar vectors to GLOPS, thence. . _ .

TAKEOFF RWY 171/R, 18: Climb heading 175% 1o 1800, then heading 175% or as
assigned by ATC, expect rodar vectons b GLOFS, thence. |,

TAKEOQFF RWY 31; Climb heading 310° ta 1800, then heading 3707 ar as

assigned by ATC, expect radar vectors o GLOPS, thence. . ..

TAKEOFF BwWY 35L/R, 34: Climb heoding 355% to 1800, then lef wm heading 310°
aor o5 ossigned by ATC, epect radar vectors fo GLOFS, thance. . . .

... .on trock 148 to MUDDE, then on [fransifion]. Mainlain 5300 or as assigned by
ATC, Expect filed alliude 10 minutes after departure.

MOOSE TRANSTION [MUDDE] MOOSEL
OLFRD TRAMSITICN (MUIDDET O FRY]

RNAY CORLAHTIMA, CITY, CIRLAHCWS,
uMﬂH&JEE)E_EUrgEE?Ei?RTURE : ] WILL ROGERS WORLD (OKC)
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CHANGES: New procedurs at this sirport.
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MUDDE ONE RNAV DEPARTURE (MUDDE1.MUDDE)
For Procedure Text see 10-3B-1
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Direct distance to GLOPS from:
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OKLAHOMA CITY, OKLA
[EFE 24 Jul [ RNAV SID |

MUDDE ONE RNAV DEPARTURE (MUDDE1.MUDDE)

For Procedure Graphic see 10-3B
PROCEDURE TEXT

KOKC/0OKC
WILL ROGERS WORLD

This SID requires fakeoff mintmums

{for standard minimums,. refer to airgort chart}
UNIV OF OKLA WESTHEIMER:

FRwys 3. 17, 21, 35: Standard {or lower than
standard, if autharized] with minimum climb of
500" per NM to 1700°.

WILEY POST: Awys 13. 17TL/R. 31, 35L/R
Sfandard {or lower than ctandard. if authorized)
with minimum climb of 500" par NM fo 2100°.
WILL ROGERS WORLD:

Fwys 13, 1TLSR. 18, 31, 35L/R, 36: Standard {or
ower than standard. if aufhorized) with
menimum climb of S00° p=r NM to 1800°.

Gnd speed-KT 75 | 100 | 150 200 | 250 | Z00 OBSTACLE

- — e B For TAKEOFF OQSTACLE NOTES
500° per MM 625 | 833 | 1250( 1667|2003 2500 e 0-7024.
AIRPORT INITIAL CLIMB

Rwy 3: Glimb on heading 031° to 1700'. then LEFT turn heading 355° or as
accighed by ATC. EXPECT RADAR vectors to GLOPS.

Rwy 17: Glimk on heading 175° fo 1700°, then heading 175% or as acsigned by
NIV OF OKLA ATGC. EXPECT RADAR vectors to GLOPS

WESTHEIMER Rwy 21: Glimb on heading 211% fo 1700°, then LEFT turn heading 175° or as
ascigned by ATC. EXPEGT RADAR vectors to GLOPS.
Rwy 35: Glimb on heading 355° fo 1700°, then heading 355% or as acsigned by
ATG. EXPECT RADAR wectors to GLOPS
Awy 13: Climb heading 130° to 1800°, then RIGHT furn heading 200° or as
azcigned by ATG. EXPECT RADAR vectors to GLOPS.
Rwys 17L/A: Climb on heading 175% to 1800°, then AIGHT turn heading 200° or
az azcigned by ATG. EXPECT RADAR vectarc to GLOPS

WILEY POST il

Rwy 31: Climb on heading 310° to 1800°, then RIGHT turn heading 335° or as
azcigned by ATG. EXPECT RADAR vectors to GLOPS.

Rwys 35L/A: Glimb on heading 355 fo 1800°, then LEFT turn heading 335° or
az azcigned by ATG. EXPECT RADAR vectarc to GLOPS
ROUTING

From GLOPS on track 168° to MUDDE. Then on francition. MAINTAIN 3000° or ac assigned by
ATC. EXPECT filed altitude 10 minufes after departure.

AIRPORT INITIAL CLIMB
Rwy 13: Glimb heading 130° to 1800°. then RIGHT turn heading 175° or as
ascigned by ATG. EXPECT RADAR vectorz to GLOP3S.
Rwys 17L/A. 18: Glimb heading 1757 to 1800°. then heading 175% or az assigned
WILL ROGERS| by ATC. EXPECT RADAR vectors to GLOPS.

WORLD

Rwy 31: Glimb heading 310° to 1800°. then heading 310° or ac assigned by ATGC.
EXPECT RADAR wectors to GLOPZ

RAwys 35L/R, 36: Climb heading 3557 to 18007, then LEFT furn he=ading 310° or
az azcigned by ATG. EXPECT RADAR vectarc to GLOPS

ROUTING

From GLOPS on track 168° to MUDDE. Then on francition. MAINTAIN 5000° or ac assigned by
ATC. EXPECT filed altitude 10 minufes after departure.

CHANGES: New procedure at this airpert. 1L} JEFPESEN, 2014. ALL RIGHTS FESERVED.
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Initial Discussion = MEETING 14-02: New issue presented by Lev Prichard, Allied
Pilots Association. Lev briefed the issue and talked about the Pilot Controller
Procedure and Systems Integration (PCPSI) work group discussions on “Climb Via” vs.
“climb and maintain” procedure differences. Discussions within the PCPSI led to the
question of what are “LNAV engagement altitudes” and is this a procedure attribute that
should be identified and called out to users on a chart? A lengthy group discussion
followed (referencing examples on the presented the slides).Lev wrapped up the
discussion with recommendations to define LNAV engagement altitude and to ascertain
whether there is a need to identify it on procedures, explain it in published guidance, etc.
Tom Schneider, AFS-420, advised there was never any intent to chart an “LNAV
engagement altitude”. We have VA-DF (Heading to an Altitude [VA] until Direct to Fix
[DF]) altitudes to support various needs, such as diverging courses for simultaneous
departure procedures. These charted altitudes are not specifically for LNAV
engagement. There is a requirement that LNAV be engaged no later than 500 feet
above the airport elevation, prior to the aircraft executing a turn (i.e., altitude to climb to
before next leg type navigation). A discussion followed regarding how this came to be
interpreted as a a constraining altitude and if it needs to appear on a chart or in the FMS.
Tom asked the group where the ACF should go with the issue. Rick Dunham, AFS-420,
briefed that they are reviewing FAA Order 8260.53, Standard Instrument Departures
That Use Radar Vectors to Join RNAV Routes, criteria as it is absorbed by FAA 8260.58
and that AFS-420 would take a look at the guidance. Brad Rush, AJV-344, advised that
by current criteria standards, all altitudes are “at-or-above” unless specifically stated
otherwise, so that a pilot should never be leveling out on what is published as an at-or-
above altitude on a Departure. Gary McMullen, Southwest Airlines, said in the short
term, we should focus on VA/DF legs and publish all these altitudes as “at-or-above”.
The group discussed a host of human factor issues, including historical issues and pilot
techniques. Tom discussed looking at policy guidance regarding departure instructions
text to help procedure designers publish these in a more clearly understood fashion.

Status: AFS-420 will review FAA Order 8260.53 & FAA Order 8260.46 and other
criteria. Item Open: AFS-420

MEETING 15-01: Tom Schneider, AFS-420, briefed (*\ on the last ACF discussion to
remove the term “LNAV engagement altitude”, by revising the Order 8260.46 language
for a climbing altitude to support a turn without referring to it as an “LNAV engagement
altitude.” LNAV engagement is also referred to in Order 8260.53, which is being
absorbed into Order 8260.58A, and steps are being taken to remove the term during the
transfer. This term is not in the AIM/IPH. Lev Prichard, Allied Pilots Association, asked
what this altitude is being called now and why. Tom said this is for the procedure
developer, not the pilot, and we are saying there may be an altitude you need to reach
before initiating the turn (a VA-DF scenario). It is then an at-or-above crossing altitude
required before commencing a turn. Lev pointed out this would be a climbing constraint,
and it is convoluted since it is driving whether “Climb Via” vs. “climb and maintain”
situation exists. His conclusion is that it's become a “climb via” scenario. Group
discussion followed on existing procedures and different flight director systems. Three
examples of ways to handle these: San Antonio (KSAT) — fly heading assigned by ATC;
Nashville (KBNA) — fly heading xxx; Houston (KIAH) — heading to altitude to heading. He
believes the KSAT example works the best. The question was asked how you reach a
standard solution. Tom said there are design constraints for text to be used for charting.





*

ACF 14-02-318











Revised language for Order 8260.46F, paragraph 2-1-1e(2):

(2) Charting a Minimum Climb Gradient (CG). Establish a single minimum CG exceeding 200 ft/NM [400 ft/NM for helicopters beginning at the initial departure fix (IDF)] whenever required for obstruction clearance and include the altitude to which the gradient is required in the Takeoff Minimums note; e.g., “(Takeoff minimums) with minimum climb of 300 ft/NM to 4300.” Do not establish/chart CGs for crossing altitudes used to support airspace, environmental, or ATC operational limitations. When a CG is necessary to support a shortened ICA that requires establishing a crossing altitude to ensure RNAV LNAV engagement occurs before turning (e.g., 500 ft/NM to 1300), a reduced, second CG may be established in this situation only (i.e., a maximum of two CGs). See applicable 8260-series orders for the appropriate criteria to use when establishing a minimum CG. Enter minimum CG and associated termination altitude for charting on the appropriate 8260-15 series form [see appendix D, E, or F].
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Inconsistent Charting of LNAV Engagement Altitudes



Lev Prichard APA at American Airlines

Brian Townsend American Airlines





Inconsistent Charting of LNAV Engagement Altitudes (Cont.)



Lev Prichard APA at American Airlines

Brian Townsend American Airlines





Discussion on LNAV Engagement Altitude

What  is an LNAV Engagement Altitude?

8260.58 “LNAV engagement altitude must be at least 500 ft above the ground”?

Function to pilot- relevant to navigation instructions

Function to FMS- Anchors first leg





ISSUES

 Discrepancy as presented on plan view of Aeronav and Jeppesen

Inconsistent on plan view designation on charts at different airports at same manufacturer (i.e. Jepp)

Inconsistent on plan view between different manufacturers (Aeronav vs Jepp)





WHY?


ASRS/ASAP reports, complaints, pilot deviations highlight issue of charting

KOKC error, first day crews leveled at LNAV engagement altitude (yes, 500 ft above ground)

Chart clutter

Human Factors- Is altitude ultimately ignored?

Factor in new CV clearance discussions

Ultimately a Jepp or AeroNav Chart should convey same meaning 





EXAMPLES- QUESTIONS TO ASK



Is it really needed (functional) in plan view or just chart clutter

Is presentation confusing?

What is function performed and is there another way?

Could it be presented a different way on all charts?

Does the Jepp or Aeronav Chart convey same message?











BNA DANLS2
Nice Clean (Good) Example











Clean, non cluttered chart.  Lost screen shot of FMS, but FMS had a A1000 for VA to VM legs

7



KLAX HOLTZ9
Two Different formats and meanings

Jeppesen



Aeronav











“AT” and “At and Avove” are two different things.  Note X for Jepp.  This is weight and weather dependent location.  Does Pilot Need this Information?
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What it Says:

JEPP KLAX HOLTZ9



Aeronav KLAX HOLTZ9











Says Same Thing. But Reference Last Slide.  Info is useful for checking FMS Legs.
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Different Format for Same Meaning (Sort of) -Both Jepp

KLAX HOLTZ9



KDFW ALIAN1











Another Jepp Style

KLAS MCCRN3



What it says:



Aeronav



JEPP



Aeronav





A meaningful instruction, but is it necessary in RNAV world?  Note Route descriptions.

11



KLGA JUTES2 – WHAT?

Jeppesen

Aeronav













At Where?  Why?
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Different Format for Same Meaning

Jepp KIAH MUGGS1



Aeronav KIAH MUGGS1











Note  the two different formats.  Do they convey same meaning? Necessary?  Where is point?
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Lev Prichard (LP) - 

Combination-What does it mean to average pilot?

Jepp KDFW ALIAN1



Aeronav KDFW ALIAN1











Note the X.  What is meaning to pilot.  Other legs cleaner (different leg types  VI vs. VA)
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What it Says

Jepp KDFW ALIAN1



Aeronav KDFW ALIAN1











Different Format for Same Meaning- Odd Result
Multiple aircraft level 500 ft above ground

Jepp KOKC MUDDE1



Aeronav KOKC MUDDE1











1800’ foot reference unnecessary to fly this.  No actual constraint. Nothing but clutter.

16




Constraint at What Point?

JEPP KABQ ADYSOS2



Aeronav KABQ ADYSOS2











Is 5860’ necessary to pilot.  Really 5860’?  Im still looking outside climbing to cleanup altitude!

17



RECCOMENDATIONS

Clearly define  current criteria for “LNAV Engagement Altitude” and adjust to standardize

Determine charting and standards necessary that will prevent confusing interpretations

AIM, PCG, and Instrument Procedures Handbook should be updated to incorporate the guidance





This Can Look Good
KSAT ALISS2 (RNAV)





Aeronav





Prefferred Format for any kind of “Runway heading or vector”

19
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Tom advised that Order 8260.46 terminology for initial climb instructions is used when
required departure instructions must specify the actual heading to be flown after takeoff.
Any existing procedures with “fly runway heading” will eventually be changed. Rick
Dunham, AFS-420, advised the RNAYV language currently in the Order 8260.53, will go
away when absorbed into Order 8260.58A, and he wants to ensure this is being looked
at. Tom will look at the language used for KSAT for possible incorporation into Order
8260.46F. Lev restated his desire to make the departures look the same (standardize)
as much as possible. Gary Fiske, AJV-82, stated his desire to maintain ATC flexibility.
Tom said original policy with for “Radar Vectors To Join RNAV Routes” departures was
no coding until you reached the IDF (it was intended for ATC to allow for whatever ATC
wanted until that point), which has now changed.

Status: AFS-420 will look at KSAT language to consider additions to Order 8260.46F.
Item Open: AFS-420

MEETING 15-02: Tom Schneider, AFS-420, briefed that all references to “LNAV
engagement altitude” in FAA Order 8260.46F have been deleted (was charted for VA-DF
routing) and also they are being deleted during the transfer of FAA Order 8260.53
(Radar Vectors to RNAV) to FAA Order 8260.58A. Lev Prichard, APA, asked if those
changes affect TERPs required altitudes (i.e., turning restriction vs. engagement
altitude), which prompted a lengthy group discussion including: chart clutter; hybrid
procedures; placing fixes to require navigation to those points; the AFS-420 IOU to look
at San Antonio (SAT) procedure and associated language in FAA Order 8260.46F. Tom
summarized that there are a variety of options in FAA Order 8260.46F for the procedure
developer and the ATC facility to use when developing what is needed. This has been
coordinated, commented on, and is currently up for AFS-1 signature (Note: Expect
release within the next 30-45 days). Ted Thompson, Jeppesen, suggested closing this
ACF item and Jeppesen will take an IOU to bring up any future issues that may arise
with the FAA, or in another forum, if appropriate. There were no objections.

Status: ltem Closed.
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	RECOMMENDATION DOCUMENT
	FAA Control # 14-02-318 
	Subject:  Charting LNAV Engagement Altitudes
	Background/Discussion:  As NEXTGEN progresses at an increased pace with the Optimization of Airspace and Procedures in the Metroplex (OAPM) implementations across the country, industry is seeing an unprecedented increase in the use of RNAV SIDs at busy airports.  Additionally, ATC has begun using the new “Climb Via” clearance phraseology on these SIDs.  This combination has highlighted a whole new set of issues for aircrews and ATC alike, in particular, charting issues that cause confusion in the cockpit.  Recent discussions have spotlighted an inconsistency in the charting of LNAV Engagement Altitudes on SIDs.  Issues in particular include:
	1. Discrepancy of when LNAV engagement altitudes are presented on the plan view of both AeroNav Products and Jeppesen charts.
	2. Inconsistency of how the chart planview designates a crossing altitude between charts at different airports of same manufacturer (i.e. AeroNav Products)
	3. Inconsistency of how the chart planview designates an engagement altitude between manufacturers (AeroNav versus Jepp).
	Examples will be provided as it is the best way to see the breadth of the problem, but in general some SIDs have them and some do not.  In most cases they only contribute to chart clutter and no useful purpose (see attached charts).  Additionally, they may be charted as “usable altitudes” such as “1800” or may show up as “less usable altitudes” such as “1861”.  It is possible that they are charted as “at”, “at or below”, or “at or above”, but really serve no purpose other than to anchor the RNAV leg type.  Also, Jepp has added a “climb to” on the planview (consistent with AeroNav products text) that may be confusing pilots that think it is an altitude restriction.
	These inconsistencies have been showing up as ASRS/ASAP reports, complaints, and pilot deviations.  Of the most recent errors, crews were leveling at the LNAV engagement altitude on new KOKC SIDs that are 500 ft. above the ground (a contributing factor could be that “Climb Via SID” clearance was issued instead of “Climb and Maintain”- the SID has no published constraints other than the LNAV engagement altitude.). Additionally, it has been shown that pilot knowledge of “LNAV engagement altitudes” is very low.  In many cases, the designation is just ignored, producing an industry wide illusion of understanding.  In fact, there appears to be very little published on the topic and the name alone is a misconception since a true “LNAV engagement altitude” varies by aircraft type and is designated by the manufacturer and certified by flight standards processes.  There are also discussions occurring as to whether or not these LNAV engagement altitudes are “altitude constraints” at all and how they should be treated by ATC.
	Some attached example procedures are:
	KBNA(DANLS2), KLAX (HOLTZ9), KLGA (JUTES2), and KOKC(MUDDE1)
	Additional examples can be found at:
	KCLT (all SIDs), KDFW (AKUNA5), KIAH (MMUGS1), KBWI (TERPZ3), KABQ(ADYOS2), and KLAS(COWBY5)
	Recommendations:  
	Brief research of Order 8260.46, Departure Procedure Program, and Order 8260.58, US Standard for PBN Instrument Procedure Design, has not shown much insight regarding the requirements of the altitude.  The only reference discovered is a requirement that “LNAV engagement Altitude be at least 500 ft. above the ground.” 
	1. FAA clearly define criteria requirements for the LNAV engagement altitude (or its appropriate designation).
	2. Determine the need for charting and standards necessary that will prevent confusing interpretations.
	3. The AIM, PCG and Instrument Procedures Handbook should be updated to incorporate the appropriate guidance necessary related to the LNAV engagement altitude.
	Comments:
	Submitted by: Lev Prichard (APA) and Brian Townsend (AA)
	Organization: Allied Pilots Association/American Airlines
	Phone: 817-302-2150
	FAX: 
	E-mail: lprichard@alliedpilots.org; townsendbd@gmail.com 
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	Initial Discussion – MEETING 14-02:  New issue presented by Lev Prichard, Allied Pilots Association. (    ) Lev briefed the issue and talked about the Pilot Controller Procedure and Systems Integration (PCPSI) work group discussions on “Climb Via” vs. “climb and maintain” procedure differences. Discussions within the PCPSI led to the question of what are “LNAV engagement altitudes” and is this a procedure attribute that should be identified and called out to users on a chart? A lengthy group discussion followed (referencing examples on the presented the slides).Lev wrapped up the discussion with recommendations to define LNAV engagement altitude and to ascertain whether there is a need to identify it on procedures, explain it in published guidance, etc. Tom Schneider, AFS-420, advised there was never any intent to chart an “LNAV engagement altitude”. We have VA-DF (Heading to an Altitude [VA] until Direct to Fix [DF]) altitudes to support various needs, such as diverging courses for simultaneous departure procedures. These charted altitudes are not specifically for LNAV engagement. There is a requirement that LNAV be engaged no later than 500 feet above the airport elevation, prior to the aircraft executing a turn (i.e., altitude to climb to before next leg type navigation). A discussion followed regarding how this came to be interpreted as a a constraining altitude and if it needs to appear on a chart or in the FMS. Tom asked the group where the ACF should go with the issue. Rick Dunham, AFS-420, briefed that they are reviewing FAA Order 8260.53, Standard Instrument Departures That Use Radar Vectors to Join RNAV Routes, criteria as it is absorbed by FAA 8260.58 and that AFS-420 would take a look at the guidance. Brad Rush, AJV-344, advised that by current criteria standards, all altitudes are “at-or-above” unless specifically stated otherwise, so that a pilot should never be leveling out on what is published as an at-or-above altitude on a Departure. Gary McMullen, Southwest Airlines, said in the short term, we should focus on VA/DF legs and publish all these altitudes as “at-or-above”. The group discussed a host of human factor issues, including historical issues and pilot techniques. Tom discussed looking at policy guidance regarding departure instructions text to help procedure designers publish these in a more clearly understood fashion. 
	Status: AFS-420 will review FAA Order 8260.53 & FAA Order 8260.46 and other criteria.  Item Open: AFS-420
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